Introduction {#sec1-1}
============

Electrocardiographic (ECG) monitoring is the standard of care in the operating room and the intensive care setting. However, it is now well established that a more detailed analysis of ECG waveform and its interaction with respiration may provide additional information of the overall volume status of the patient. Preoperative fasting is essential to prevent aspiration and associated complications. However, quite often, patients end up fasting for 12 h or more due to changes in the operating room schedules, delays, and postponements. Furthermore, preoperative fasting may lead to a fluid deficit, which may contribute to perioperative discomfort and morbidity.\[[@ref1][@ref2][@ref3]\] R wave amplitude variation on preoperative ECG in a patient with prolong fasting may predict hypovolemia. Here, we report a patient where this effect was seen very prominently on the ECG monitor just before induction of anesthesia.

Case Report {#sec1-2}
===========

A 44-year-old female diagnosed with carcinoma of the left breast was posted for modified radical mastectomy with axillary clearance. On preanesthetic evaluation, no positive history or findings were elicited and baseline investigations were within normal limits. ECG was normal without any electrical alternates, and her two-dimensional echocardiogram showed normal left ventricular function with an ejection fraction of 60%. Her effort tolerance was \>4 METs. Preoperative instructions were given for fasting for 8 h for oily solid food and to have clear liquids up to 2 h before surgery.

However, she had fasted for 16½ h when she was received in the operating room. General anesthetic was planned. ECG, noninvasive blood pressure (NIBP), and pulse oximetry (SpO~2~) monitors were attached and a 22 G cannula was secured. At this time, variation in the R wave amplitude was noticed in Lead II on ECG. It correlated with variations in the plethysmograph \[[Figure 1a](#F1){ref-type="fig"}\]. The patient\'s heart rate was 98 beats/min and blood pressure was 112/86 mm of Hg. Since the patient was asymptomatic and hemodynamically stable, it was decided to proceed with the surgical procedure. Lactated ringer solution was started before induction of anesthesia and after 500 ml of fluid administration, variation of R wave amplitude started reducing but plethysmography variation persisted \[[Figure 1b](#F1){ref-type="fig"}\]. Perfusion numeric (perf) on monitor was 0.3 \[[Figure 1a](#F1){ref-type="fig"}\] before giving fluids, which improved to 1.3 \[[Figure 1b](#F1){ref-type="fig"}\] after giving fluid. General anesthesia was induced with sevoflurane along with 50 mg propofol, 100 mcg fentanyl, and 25 mg atracurium. Variation in R wave amplitude further decreased and eventually became normal after 1 L of lactated ringer solution was administered. Variations in plethysmography also became normal after 1 L of fluid administration. The patient was hemodynamically stable throughout surgery. The intraoperative blood loss was 200 ml. The procedure was uneventful and the patient was shifted to the postanesthesia care unit (PACU) for postoperative care where ECG, NIBP, and SpO~2~ were monitored continuously. R wave amplitude variation and plethysmography variations were not observed, and the patient was started on clear liquids once wide awake. The patient was discharged from PACU after 2 h and shifted to postoperative ward. The patient was discharged from hospital on the next day.

![(a) Image showing "R wave amplitude variation" on preinduction electrocardiographic variations in plethysmography and perf of 0.3, (b) image showing decreased "R wave amplitude variation" but persisted variations in plethysmography and perf of 1.3](ACA-22-340-g001){#F1}

Discussion {#sec1-3}
==========

Brody,\[[@ref2]\] in 1956, described the effect of the intracardiac blood mass on ECG. It was characterized by the variation in the R wave amplitude in Lead II of ECG waveform. This is because there is a "shortcircuiting" effect by the intracavitary blood mass. While the conductivities of the myocardium and lungs are almost the same, the conductivity of the intracavitary blood mass is approximately 10 times that of the surrounding tissue. This leads to shortcircuiting effect of potentials generated within the myocardium by intracavitary blood mass. In other words, R wave in Lead II increases with increased cardiac preload due to the high electric conductivity of blood. Hence, respiratory variations in the left ventricular preload and stroke volume result in variation in R wave amplitude. This phenomenon is called the Brody effect.

Hypovolemia and dehydration are known complications of prolonged fasting. If not addressed, it results in adverse hemodynamic consequences following anesthesia induction and is associated with increased rates of postoperative acute renal failure,\[[@ref4]\] myocardial ischemia, and cardiac arrest. Pulse pressure variation, stroke volume variation, central venous pressure, and pleth variability index have been used to identify fluid responsiveness and hypovolemia to optimize the fluid status of patients. Studies have now demonstrated that in mechanically ventilated patients, respiratory variations in R wave amplitude can be used to predict hypovolemia reliably.\[[@ref5][@ref6][@ref7]\] In one study, variation in R wave amplitude in Lead II of ECG has been demonstrated to detect central hypovolemia in spontaneously breathing awake patients.\[[@ref8]\]

In the present case, R wave amplitude variation decreased after giving 500 ml of fluid, but plethysmography variation persisted that indicated that our patient had severe hypovolemia. Plethysmography variation decreased after 1-l fluid administration. Induction of anesthesia, without fluid resuscitation, in this case, could have resulted in severe hypotension.

ECG is used as a standard monitor in anesthesia, and detection of the R wave amplitude variation in the preoperative period can be utilized as a very simple, noninvasive tool to detect severe hypovolemia and assist in optimizing the fluid status in dehydrated patients preoperatively, thereby averting associated complications.

Conclusion {#sec1-4}
==========

Anesthesiologist should be aware of the R wave amplitude variation in preoperative area and should correct hypovolemia if the patient is fasting for a long time, to avoid hemodynamic instability after induction of anesthesia.
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